Introduction

27
The importance of maintaining rural viability and stability has become a regular 28 item in top Chinese leaders' policy over the last ten years. The precursor of these policy 29 changes is the growing regime receptivity to peasants' frustration (Bernstien, 1999) .
30
Farmers in china have been required to pay agricultural fees. In addition, they also have
Methodology
27
2.1 Study Area
28
The study was conducted in the Zhanghe Irrigation District (ZID), which is China. It is designed to irrigate an area of about 160,000 ha.
2
The ZID has a subtropical climate with temperature varying from a minimum of - some 42% of which is allotted to agriculture, 45% to hydropower, and rest of the water 14 for industry and municipalities. However, the water availability for irrigation is declining more than 300 medium and small size reservoirs supplying water for irrigation. These 27 ponds and small reservoirs allow the users to obtain water on-demand because of its 28 built-in flexibility to store water close to water users (Loeve et al., 2001) . They are also 29 helpful in reducing floods, recharging and providing drainage in high-rainfall periods 30 (Anbumozhi et al., 2001) . In Hubei Province, China, these ponds and small reservoirs essentially play an important role in agriculture by providing supplemental irrigation. data from a total of 40 households without pond be gathered, ten from each village.
21
However, only a few households were found not using pond water. period.
6 Figure 3 shows the theoretical model for the effect of FGS on crop area. Figure   7 (3a) shows, initially, that demand (DW ZIS ) and supply (SW ZIS ) of ZIS water at 8 equilibrium price (P EQ ) and quantity (QD EQ ). The effect of implementation of FGS, 9 change in the water delivery policy by ZIS management committee and increase in price 10 of water, is shown with the increase the price from P EQ to P FGS. As a direct result of the 11 policy the water demand (QD) decrease from QD EQ to QD FGS . The decrease in quantity 12 demanded in the agricultural sector results access supply of water, which believed to be 13 diverted to fast growing industries and city area. Figure 3( from village Shungbie than DVILAGE =1; otherwise 0.
5
EDUCATON. This refers to educational experience of the household head.
6
Education could increase the farmer's ability to obtain, process, and use information 7 efficiently. It was measured in terms of number of years of schooling.
8
ELEVAT. This refers to the elevation of the plot. The terrain was divided into 9 three categories, i.e. high, medium and low. Elevation of the plot affects irrigation 10 management practices. It will be defined at ELEVAT = 1 if the plot is located at higher 11 elevation, ELEVAT = 2 if the plot is located at medium and ELEVAT = 3 if the plot is 12 situated at lower elevation. technologies. This was measured in terms of numbers of farming years.
16
FARMSIZE. This refers to total cultivated area of the farmer. This is defined as 17 the total area of all the parcels owned by the farmers excluding the area this is rented in.
18
This was measured in mu (A Chinese unit of land, 1ha = 15 mu).
19
FGS. This is refers to the policy Fee Gai Shui. FGS was used as a dummy 20 variable. It was defined as FGS = 1, after the policy FGS, and 0, if before FGS
21
IRRPOND. This refers to number of irrigations made from ponds.
22
IRRZIS. This refers to number of irrigations made from the ZIS reservoir. The demand for ZIS water sharply decreased because of increase water prices,
6
and changes in ZIS policy. According to a ZIS official, the new ZIS policy requires 7 farmers to submit a group request in order to demand water from ZIS. An individual 8 farmer cannot alone request for water. The quantity of water demanded should be large 9 enough before ZIS would deliver water in that area. In addition, the group organization 10 requesting for the ZIS water has to pay fees for the requested water in advance. Due to 11 the above policy, most of the farmers were unable to organize in to groups to file a 12 combined request for ZIS water. During the survey period, ZIS officials admitted that 13 their own agricultural income has sharply decreased because of lack of demand for ZIS 14 water.
15
The results of change in water use from the ZIS revisor and ponds are given in 16 were low; however, this is not unusual for cross section data.
19
The coefficient of FGS (0.918) was found positive and significant at P <0.001.
20
The relation could be explained by the fact that the introduction of FGS in the area 21 caused pond water use to increase significantly. FGS caused an increase in the per unit 22 price of ZIS water, as a result farmers avoided using ZIS water and relied more on pond 23 water for irrigation.
24
Among other variables, the coefficient AWD score (AWDSCORE) show negative Wuba. This is true, because Wuba farmers rely mainly on pond water for irrigation as 4 compared to other villages, which relies equally on pond and ZIS water for irrigation.
5
The coefficients of rests of variables did not show any significant results; 6 however, they showed expected signs. 
15
The total cost, before and after FGS, is shown in means that 26 % of the variation in cost of irrigation was explained by the variables 5 included in the model.
6
The coefficient of FGS (-11.93) was found negative but insignificant, which 7 implies that with the introduction of FGS, there was no significant change observed in the 8 total cost of irrigation. However, the result showed that even though the total cost of 9 irrigation remained the same, the cost structure has been changed, which we can clearly 10 see from 5. Furthermore, a detailed understanding of the result revealed that although the 11 overall cost of irrigation did not change significantly, the quantity of irrigation before and 12 after FGS has significantly decreased, which we can clearly check in rice area and yield. Based on pair wise t-test, the mean irrigated area per village 13 decreased by187.3 mu (8.32%), which was significant at P < 0.001 (Table 7) . The 14 average decrease in rice area per village was 98.70 mu (3.69%), which was significant at 15 P < 0.00l, and average decrease in rice area per farmer was 0.16 mu (1.45%), which was 16 significant at P <0.005. On the other hand, the average increase in the summer crop area 17 per village was 67.9 mu (81.12%) significant at P < 0.005.
18
The data on yield showed that the average decrease in rice yield at village level 19 was 115.7 kg per mu (26.9%), and farmer level was 146.9 (32.8%) kg per mu. Both of 20 these decreases in the areas were statistically significant at P < 0.01.
21
Based on the results, it appeared that the contraction in the rice area was greater were also high.
6
In case of rice area, the coefficient of FGS (0.16) was negative and significant at 7 P<0.005. In case of rice yield, the coefficient of FGS (146.9) was also negative and 8 highly significant at P<0.001. This implies that the introduction of FGS caused a 9 significant decrease in rice area and yield. However, this is true only if our assumption,
10
that there have been no other significant changes during the study, is also true.
11
The coefficient of AWD score (AWDSCORE), in case of rice area, was positive who have a good deal of experience were not growing rice, perhaps they found it not 26 feasible, either due to high cost of irrigation or lack of water.
27
In case of rice area, the coefficients of dummy for Shuangbie (DVILAGE1) and
28
Huangyun (DVILAGE3) were found highly significant and positive at P<0.001, and Wuba showed that after FGS, ZIS water delivery was almost negligible, which, most 2 probably, resulted in larger reduction in rice area compared to other villages.
3
In case of rice yield, the coefficients of dummy for Shuangbie (DVILAGE1) and 4 Huangyun (DVILAGE3) were found highly significant and negative at P<0.001. Dummy 5 for Sundian (DVILAGE4) was found positive but not significant. These results indicated 6 that yield in Shuangbie and Huangyun was significantly effected as compare to Wuba, it 7 maybe because these two villages were relying mainly on ZIS for irrigation, and as a 8 result of FGS, their yield was significantly affected. Shuangbie was found to be severely 9 affected by FGS perhaps because it failed to divert pond water for irrigation as they were 10 also using these for fish harvesting. However, there was no statistically significant 11 difference observed between yield decrease in Wuba and Sundian. the complete picture of the real effects of Fei Gai Shui, however, it certainly described at 23 least satisfactory initial trends on water resources and agriculture production in future.
24
Fei Gai Shui might have profound effects on cropping pattern but it has yet to be seen.
25
Over time it might also affect the cropping pattern of the area. Although the lower use of
26
Zhanghe Irrigation System canal water under Fei Gai Shui reduced the volumetric water 27 fees paid by farmers, the savings were mostly offset by increasing pumping costs in 28 accessing water from ponds.
29
The empirical results show that Fei Gai Shui had a positive effect on pond water 30 use but negative effect on rice area and yield. Although Fei Gai Shui had no effect on over all irrigation cost, the cost per unit of water used has certainly increased. Pond water 1 played important role in sustaining agricultural production despite sharp decrease in reduce the irrigation cost. It is assumed that in future, and especially after the 6 implementation of Fei Gai Shui, ponds will continue to play a more important role in 7 sustaining agricultural production. Figure 3 Theoretical framework of the effect of Fei Gai Shui on rice area
